Objective: Colorectal cancer (CRC) is one of the top two leading causes of cancer deaths in Hispanic/Latino adults living in the U.S., and CRC risk increases in people who are overweight. As the U.S. Hispanic population increases along with a growing prevalence of overweight and obesity, studies are needed to determine if overweight Hispanic adults suffer from disparities in their rates of CRC screening. Our study was able to examine the correlation between a preference for using the Spanish language and rates of screening for CRC using national survey data.
INTRODUCTION
Recent census data indicate that the fastest growing ethnic group in the U.S. is Hispanic/Latino, with a total estimated population of approximately 43 million persons in 2005 [1] . Projections by the U.S. Census Bureau suggest that by the year 2050, the number of Hispanic persons in the U.S. will more than double [2] . The increasing Hispanic population within the United States is creating a demographic in which Spanish is the primary spoken language of many households. In fact, in 2006, the U.S. Census Bureau estimated that the number of persons aged 5 years and older who spoke predominantly Spanish and who reportedly spoke English "less than very well", was greater *Address correspondence to this author at the Division of Adult and Community Health, Centers for Disease Control and Prevention, 4770 Buford Highway, NE MS K-66, Atlanta, GA 30326, USA; Tel: 770-488-5429; E-mail: wpearson@cdc.gov than 16 million [3] . This demographic shift in the U.S. population has led to an increased body of research examining language preference among Hispanics in association with health outcomes. For example, Spanish language preference is associated with barriers to access and use of health care services [4, 5] and is associated with receiving less-efficient care [6, 7] . These studies indicate that disparities in health care delivery exist because of a lack of language and cultural concordance between patients and their healthcare providers.
Language preference is an important measure of acculturation [8, 9] , and research has shown that limited English proficiency remains a significant barrier to access and use of health care services among Hispanic persons. Derose and Baker 2000 demonstrated that after adjusting for demographics, health status, and access to care variables, Latinos with fair and poor English proficiency reported significantly less visits to their healthcare provider than did English speaking non-Latinos [10] . A more recent study examining the impact of acculturation on the receipt of genetic cancer testing among a heterogeneous Hispanic population found that language preference was a significant predictor of awareness of the genetic cancer tests [11] .
In 2003, the Centers for Disease Control and Prevention reported that colorectal cancer (CRC) was one of the top three diagnosed cancers and one of the top three leading causes of cancer attributed deaths among men and women in the United States [12] . In 2006, the American Cancer Society reported CRC as the second most common new cancer diagnosis among Hispanics, and CRC was the second leading cause of cancer related deaths for Hispanic men and the third leading cause of cancer related deaths for Hispanic women [13] . Furthermore, findings from Diaz and colleagues have demonstrated that Latinos choosing Spanish for response to a national survey were significantly less likely to have received recommended CRC screenings compared to non-Latinos and Latinos responding to the survey in English [14] .
Since the mid-1990s, colorectal cancer screening (CRC) has been recommended to reduce the incidence, morbidity, and mortality of the disease [15] [16] [17] [18] [19] [20] [21] . Recent guidelines from the U.S. Preventive Services Task Force (USPSTF), The American Cancer Society, and the Multi-society task force [22, 23] state that colorectal cancer screenings should commence at 50 years of age for both men and women. For guidelines that recommend screening test intervals, F.O.B.T. is recommended annually, sigmoidoscopy every five years, or colonoscopy every ten years [24] . Despite these guidelines, recently reported rates of colorectal screening in the U.S. are not optimal, with approximately half of all people that were eligible not receiving appropriate testing [25] .
Numerous studies have suggested that not only is obesity a risk factor for developing colorectal cancer [26] [27] [28] [29] [30] but being overweight or obese is also a growing problem among the U.S. Hispanic population [31] [32] [33] . Furthermore, research on predictors of screening has indicated that obesity and gender [34] as well as, Hispanic ethnicity [35] decrease the likelihood of receiving up-to-date screening. Therefore, investigation into the association of language barriers with receipt of CRC screening among overweight and obese Hispanic persons is warranted, and will provide the foundation for developing interventions aimed at improving screening rates in this sub-population. This study set out to determine if Spanish language preference decreased the likelihood of receiving CRC screening for overweight and obese Hispanic persons in the United States using data from a large national phone survey.
METHODS
Data were taken from the 2006 Behavioral Risk Factor Surveillance System (BRFSS) survey. The BRFSS is an ongoing, state-based, landline telephone survey that collects information on health risk behaviors, preventive health practices, and access to and use of health care services primarily related to chronic conditions among adults aged 18 years and older. The median cooperation rate, defined as the proportion of people interviewed of all eligible people who were actually contacted, was 74.5% and the median response rate was 51.4% [36] .
Survey respondents were asked four questions to determine whether or not they had received CRC screening and the length of time since their last screening. The first question asked if they had received a kit to test at home, otherwise referred to as a fecal occult blood test (F.O.B.T.): "A blood stool test is a test that may use a special kit at home to determine whether the stool contains blood. Have you ever had this test using a home kit?" Those that responded "yes" were then asked about the amount of time since their last FOBT. These responses were categorized as within the past year (<12 months), within the past 2 years (1 year but < 2 years ago), within the past 5 years (2 years but < 5 years ago) and 5 or more years ago.
The third question determined the receipt of either a colonoscopy or a sigmoidoscopy and was phrased as "Sigmoidoscopy and colonoscopy are exams in which a tube is inserted into the rectum to view the bowel for signs of cancer or other health problems. Have you ever had either of these exams?" Those that responded "yes" were then asked the length of time since their last exam. Responses to length of time were categorized as within the past year (<12 months), within the past 2 years (1 year but < 2 years ago), within the past five years (2 years but < 5 years ago), within the past 10 years (5 years but < 10 years ago) and 10 or more years ago.
Responses of "don't know/not sure" and "refused" were excluded from analyses. However, total percentages for excluded responses did not exceed 2% for length of time since last blood stool test and did not exceed 1% for other questions. These values were considered negligible and no bias was found between respondents choosing Spanish and English for non-response.
Survey respondents also reported their height and weight, which were used to calculate body mass index (BMI) in kg/m 2 . Respondents were categorized as having normal weight (BMI < 25 kg/m 2 ), being overweight (BMI of 25 to 29.9 kg/m 2 ), or being obese (were classified as overweight. Those with a BMI 30 kg/m 2 ). The population used for this study was limited to those in the overweight and obese categories (BMI > 25 kg/m 2 ).
A total of 4,730 Hispanic respondents were included for analysis. A Spanish translation of the BRFSS survey was completed for those states reporting that a significant proportion of residents did not speak English. A total of 26 states, (AZ, AR, CA, CO, CT, FL, ID, IL, IN, IA, KS, MA, NE, ME, NV, NJ, NM, NY, NC, OK, OR, RI, TX, UT, VA, WA, WY), had Spanish versions of the survey and were included in this study. Thus, language of survey (English or Spanish) was used as the main stratification variable.
Prevalence estimates were calculated for receipt of FOBT and sigmoidoscopy/colonoscopy independently and for receipt of either an FOBT within the past year or sigmoidoscopy/colonoscopy within the past 10 years or receipt of both tests. Prevalence was calculated for the total sample and separately for men and women. Differences based on language preference were examined using chisquare analyses and tested at an = 0.05 level.
To further test the association between language preference and receipt of CRC, adjusted logistic regression models were used. The dependent variable was dichotomized into having the recommended screenings or not. The main predictor variable in these models was language preference for the survey (English or Spanish). We added the following covariates to our model based on their inclusion in previous studies examining the receipt of CRC screening. Models controlled for age, measured as a continuous variable; having health insurance coverage, (Yes/No); education, dichotomized into having graduated technical school or college and high school graduate or less; and whether or not a person had smoked at least 100 cigarettes in their life (Yes/No). All analyses were conducted using SUDAAN to control for the complex sampling design of the survey [37] .
RESULTS
English-speaking survey respondents numbered 3,499 and Spanish-speaking survey respondents numbered 1,231. The average age of English-speaking respondents was 60.9, +/-.3 years. The average age of Spanish-speaking respondents was 60.4, +/-.6 years. The proportion of female respondents was close to half for both language groups. Those choosing English had a greater educational attainment with one-fifth of respondents completing college or technical school compared to only six percent completing college or technical school among those choosing Spanish. Both language preference groups had relatively high levels of health insurance coverage with those choosing English at 86% and those choosing Spanish at 71%. Finally, the percentage of respondents reporting ever having smoked 100 cigarettes in their lifetime was 47% for those choosing English and 40% for those choosing Spanish ( Table 1) . Chi-square analyses demonstrated that significant differences in the receipt of the recommended screenings existed between Spanish-speaking survey respondents and English-speaking survey respondents. Spanish-speaking respondents were significantly less likely to have received the recommended screenings. When looking at both males and females together for receiving FOBT, Spanish-speaking respondents had a significantly smaller proportion receiving the test (p<.01). When looking at sigmoidoscopy/colonoscopy specifically, differences in screening rates between the two language preference groups were significant for males and females together and the two sexes independently, demonstrating that English-speaking survey respondents had greater proportions indicating that they had received the recommended testing (p<.01). When examining differences for the receipt of either test, significant differences were found for males and females together (p<.01) as well as males (p<.01) and females (p=.04) independently ( Table 2) . Adjusted models demonstrated that in the combined male and female sample, Spanish-speaking respondents were significantly less likely to have received FOBT (0. However, when looking specifically at females, no significant differences were found between the two language preference groups for any of the screening tests ( Table 3) . 
DISCUSSION
This study has used recent aggregate, state-based data to demonstrate that barriers to receiving recommended colorectal cancer screenings exist for overweight and obese Hispanic persons in the U.S. The findings from this large study suggest that Spanish language preference is a significant predictor of not receiving recommended colorectal cancer screening among Hispanic males who are overweight or obese. Significant differences were not observed among women.
In our study, we found that language preference was associated with reduced likelihood of CRC screening among men, but not among women. It should be noted that other studies have found that women were less likely to have received CRC screening as compared to men. Work conducted by Heo and colleagues found that women in obesity classes I and II (BMI 30-40 kg/m 2 ) were less likely to have received sigmoidoscopies as compared to their obese male counterparts [38] . Rosen and Schneider found significantly lower rates of CRC screening among morbidly obese women compared to morbidly obese men [39] . Another study conducted by Peterson and colleagues found that among a nationally representative sample of adults, women were somewhat less likely than men to have received a lower endoscopy screening than men, irrespective of BMI [40] .
The findings from these studies suggest that differences observed by gender could possibly be attributed to issues of embarrassment. For example, in the studies conducted by Heo et al. and Rosen et al. [38, 39] , the authors suggest that embarrassment related to obesity may have prevented women from seeking care. In the study conducted by Peterson et al. [40] , it was suggested that because of the nature of the sigmoidoscopy procedure, women may have been less likely to receive such a screening due to negative expectations, including embarrassment or pain. Our study expands on these previous reports in that it focuses on Hispanic persons with elevated BMI and the potential association of language preference to receiving CRC screenings. We found that among Hispanic men, those preferring to complete the survey in Spanish were less likely to receive CRC screening. This association may be due to the fact that men are less likely to make visits to their physicians for regular care [41] . This coupled with a language barrier will possibly make men even less likely to receive physician recommended screenings such as CRC screening as observed in the present study. For women, language preference may be less of a barrier than the aforementioned factors of negative expectations such as embarrassment and pain. Our non-significant findings among Hispanic, overweight and obese women merit further investigation.
The findings from this study related to language are similar to those of Diaz and colleagues who used the same data to demonstrate that among a US sample of Latinos, language was a barrier for receiving recommended CRC screenings [14] . We have built upon this important study by focusing our analyses on the same population, but with an added risk factor; those with elevated BMI.
Other smaller studies in this area also suggest that language barriers play a significant role in decreasing CRC screening rates among Hispanics and others with lower English literacy skills. Fernandez and colleagues [42] examined CRC screening among Latinos along the U.S.-Mexico border in Texas. These researchers found that among numerous other barriers to care, such as system level barriers including lack of insurance and cost of care, interpersonal level barriers such as language differences between the patient and the provider were also noted as a principal barrier. For instance, several study participants in this focus group noted that they routinely traveled to Mexico for care because they preferred to speak to their physicians in Spanish rather than English. Our study found that while controlling for two previously mentioned barriers such as health insurance coverage and education as a proxy for socio-economic status, language still was observed as a significant factor in predicting screening.
Other studies have discovered similar situations where those with lower English literacy skills had difficulty in understanding the complex vocabulary used in CRC recommendations [43] . As the population of Hispanic persons with lower English literacy skills increases, screening rates among this group of persons potentially will remain low and could result in an increased incidence of undetected polyps or cancers. Therefore, our study points out an opportunity for a public health intervention to increase screening rates for this population. Furthermore, the BRFSS can be a useful mechanism for monitoring the effectiveness of these interventions to target this and other vulnerable populations.
Another factor that will affect the rates of colorectal cancer in the future is the aging of the U.S. population. Estimates for the number of persons with colorectal cancer are predicted to increase over fifty percent by the year 2020 due to the aging of the population [44] . Furthermore, recent work conducted by Yabroff and colleagues [45] project that by the year 2020, cost of care for colorectal cancer will range anywhere from $2.6 billion to $5.3 billion annually among those 65 years of age and older, depending on the stage of the cancer. A growing elderly population coupled with low levels of screening for a costly disease among an expanding ethnic demographic in our nation will place an increased burden on our already-strained healthcare system.
As mentioned previously, obesity has been suggested as a risk factor for developing colorectal cancer [26] [27] [28] [29] [30] and obesity has been noted as an increasing problem among Hispanic populations [31] [32] [33] . As obesity continues to be a problem in the U.S., it will contribute to greater numbers of persons being at risk for developing colorectal cancer and could likely increase the incidence of this cancer. Therefore, it is imperative to understand barriers to receiving timely colorectal cancer screening, and designing interventions aimed at overcoming these barriers.
Several methods for addressing the problem of language barriers have been researched. One method is the implementation of interpreter services within healthcare facilities. Two recent systematic literature reviews, one conducted by Karliner and colleagues [46] and a second conducted by Flores [47] found numerous peer-reviewed articles studying the impact of professional interpreter services on clinical care outcomes. Both of these reviews reported positive outcomes such as better patient-physician communication, higher utilization of health services, improved clinical outcomes and increased patient satisfaction where interpreter services were used.
A second potentially effective intervention is to ameliorate lack of patient provider language concordance by training medical personnel to speak Spanish. Some American medical schools have adopted educational programs to train their students to be able to better serve Latino communities. Examples include the Program in Medical Education for the Latino Community (PRIME-LC) at the University of California-Irvine (UCI) School of Medicine [48] and a collaborative effort among Brown University, Brown Medical School and the Rhode Island Hospital [49] .
A third method for addressing this problem is the public health approach of providing culturally sensitive and linguistically appropriate health promotion materials to at risk populations. Examples here include the Centers for Disease Control and Prevention's Screen for Life: National Colorectal Cancer Action Campaign [50] and a booklet published by the National Cancer Institute entitled "Facing Forward: Life after Cancer Treatment" [51] .
These three different methods (providing translators, teaching Spanish to health providers, and developing Spanish language materials) would be useful in addressing the findings from this study. And results from future iterations of the BRFSS can be analyzed geographically to determine the effectiveness of these interventions in individual communities, or aggregated to look for reductions in disparities for the targeted populations across the U.S. as a whole.
Several limitations should be considered when interpreting these analyses. First, the BRFSS is a land-line telephone survey, which excludes persons with no telephone or those with a cell phone only. A report from the U.S. Census Bureau indicated that Hispanic households have a slightly lower rate of land-line telephone coverage than do white households [52] . Because of this lower rate of coverage, there is a possibility that some Hispanic households would not have had the opportunity to participate in this survey. However, because of the large sample size of the BRFSS, a relatively large sample of Hispanic persons was obtained, thereby providing a representative sample and taking into account geographic variation.
A second limitation is that this survey calculated BMI from a self report of height and weight. This introduces the possibility of self-report bias that likely results in underreporting of persons with BMI > 25 kg/m 2 . Consequently, our study may underestimate the number of persons at risk for developing colorectal cancer. However, reliability studies of the BRFSS questionnaires in various settings have reported coefficients of 0.77 to 0.96 for BMI and categories of overweight or obese [53] [54] [55] and correlation coefficients of 0.84 to 0.94 for height, weight and BMI [56] . Future studies of self-reported height and weight are planned for further validation of these measures in the BRFSS.
A third limitation is the determination of both sigmoidoscopy and colonoscopy procedures. It is not possible to determine if either of the procedures were routine screenings or if they were diagnostic procedures. Furthermore, the linking of the two procedures in one question does not allow for precise measurement of their respective numbers received by the survey respondents.
A fourth limitation is that it was not possible to determine specifically why a person did not receive the screening. The BRFSS neither asked if the screening was recommended by a physician, nor did the survey follow-up with questions as to why the person did not receive the screening. The findings from this study only point to an association between limited English proficiency and lack of screening for overweight and obese Hispanic men.
CONCLUSIONS
Despite these limitations, this study suggests that Spanish language preference is related to a lower likelihood of receiving colorectal cancer screening among overweight and obese Hispanic males in the U.S. and alerts the public health community to a potential problem that can significantly impact our healthcare system in the near future. Given the growing Hispanic population and the increasing problem of obesity of persons in the U.S., this finding identifies a population that may need increased outreach. Therefore, it is imperative for the public health and medical community to implement effective methods of reaching this at risk population so as to increase screening rates and decrease the morbidity and mortality of the disease. By reducing disparities in colorectal screening for this vulnerable population, we can improve health outcomes not only for the Hispanic community, but also for our nation as a whole.
